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o i TOWHOM THESE; PBRESENES; SHALK: COMIE:;
« Wirginin ecl Intellectunl Froperties, Inc.
| (M ELPHS, THERE HAS BEEN PRESENTED TQ THE

Secretary of Agnculture

AN APPI.ICA'I‘IDN R.EQUESTJNG A CERTIFICA F PROTECTI N FOR AN ALLEGED DISTINCT VARIETY OF SEXUALLY|]
) REPRODUCED OR TUBER PROPAG-ATED LANT THE NAME AND DESCRIP’I'ION OF WHICH ARE CONTAINED IN THE

. APPLICATION AND EXHIBITS, A COPY OF WHICH I3 HEREUNTO ANNE.‘E.D AND MADE A PART HEREOF, AND THE}

{ VARIOUS REQUIREMENTS OF LAW IN SUCH “CASES ' MADE AND PRDVIDED HAVE BEEN COMPLIED WITH, AND THE]
~TTILE THERETO 15, FROM THE RECORDS OF THE PLANT VAR.IETY PROTECI'ION OFFICE, IN THE APPLICANT(9)]
ICATED TN THE SAID COPY, AND WHEREAS N DUE'EXAMINATION MADE, THE SAID APPLICANT(S) IS (ARE
BE ENTTILED TO. A CERTTFIGATE OF ARIETY PROTECTION UNDER THE LAWY,
NOWLT REFORE‘, THIS CERTLFICATE OF PLANT ET¥ PROTECTION IS0 GRANT UNTO THE SAID APPLICANT(S)
2 SUCCESSORS, HEIRS OR' A.SSIGNS OF SAID"AYPLICANT(S) FdR’ “THE TERM COF TWENTY YEARS FROM THE

OFTHE REC UIRED FEGS AND PERIODIC REPLENISHIMENT OF viaBLE]

ERD F‘THE VARIETY IN A PUBLIC REPOSITORY AS PROV'IDED 8y LAW, THE RIGHT TO EXCLUDE OI'HERS
ELLING THE VA.RIE‘I’Y OR OFFERING I OR SALE, OR REPRODUCING IT, OR IMPORTING IT, OR EXPORTING IT,

NG 1T FOR PROPAGATION, OR ‘STOCKING IT FOR ANY OF THE ABOVE PURPOSE , OR USING IT N

G A LYBRID OR DI.FFEREN’I VARIETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY
(C T, IN THE UNITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS 4 ;
) SEED AND (2) SHALL CONFORM TO THE NUMBER OF GENERATIONS SPECIFIED BY THE OWNER OF §
STAT, 1542, AS AMENDED, 7 U5, 2321 ET SEQ) i

WHEAT, COMMON
‘Pearl’

gﬂl (@wﬂlmmg fﬂlg.emf j 4’109 émmfo def 22 A/
azza/ cauded fé' dezz/ / Lo %mﬁ Bﬂﬂmhg
Hrototion Qe 20 4o affed of to &

a.féa;fm, 2D 4%4 fmngf /gaﬂ% aéﬂt; / j
&z /le year buo zﬁm.md' e,




| ol 0% 3

Form Approved - GMB No. 0581-0055

‘"REPRODUCE LOCALLY. Inciude form number and date on all reproductions
: The following staternents are madae in accordance with the Privacy Act of 1974 {5 U.5.C. 552&) and

1.5, DEFARTMENT OF AGRICLILTURE
. the Paperwork Reduction Act (PRA} af 19985,

AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTEGTION OFFICE . 3 . _
Ail lication is required in order ko determming if @ plant variety profection cedifcate is to be issued

(7 U.S.C. 2421)." Information Js held confidential until certificate is issuad (7 U.S.C. 2426).

APPLICATION FOR PLANT VARIETY PROTECTICN CERTIFICATE
{instructions and information coflection burden statement on reverse}

2. TEMPORARY DESIGNI?TION OR 3, VARIETY NAME

. F OWNER ' :
1. NAME OF OWNEF _ EXPERIMENTAL NAM
Virginia Tech Intellectual Properties, Inc. VA96W-403WS Pearl
4. ADDRESS (Streat and No., or R.F.D. No., City, State, and ZIP Code, and Couritry) 5. TELEPHONE (include area code} CLPOR OFFICML'U_SE OﬁLf B
PVPO NUMBER

Virginia Tech Intellectual Properties, Inc. 54.0/951--9378

1872 Pratt Dr., Ste. 1625 2 0 @ T @ @ @ @%‘

Blacksburg, VA 24060 6, FAX (include area code)
540/951-5292

) FILING DATE
7. IF THE OWNER NAMED IS NOT A "PERSON", GIVE FORM OF 8. IF INCORPORATED, GIVE 9. DATE OF INCORPORATION
ORGANIZATION (comoration, partnership, association, oic.} STATE OF INCORPORATION ( el
Corporation- Virginia June 20, 1985
" 10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First person listed will raceive all papers) EIELéhsIG AND EXAMINATION

s 2705.00

DATE l“30’ ng
C 43

e 2 o

14. CROP KIND {Conmmrion Name)

Carl A. Griffey ..

Crop and Soil Environmental Sciences
Virginia Tech .

Blacksburg, VA 24061-0404

om<~maomxu «¢mmm

11. TELEPHONE (include area code) 12. FAX (include area cade} 13, E-MAIL
540/231-9789 540/231~3431 cgriffey@vt.edu Wheat, Common

T
18. FAMILY NAME {Botanical} 17. ﬁ%gg% ¥ARIETY A FIRST GENERATION

15. GENUS AND SPECIES NAME OF CROP

Triticum aestivum Triticeae ] ves NO
18. CHEGK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED {Fallew instructions on 19, DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLDAS A CLASS OF
. reverse . CERTIFIED SEED?  See Secton 83(a} of the Flant Variely Protection Actj
a. E Exhibit A. Qrigin and-Breeding History of the Variety A YES:Y (2”1 ) ;so", e)amwer itéima 20 17 "NO{if 67, go to iten 22)
a an elow)
b. Exhibit B. Statament of Distinciness -
[ @ Exhibit C. Objective Description of Variety 20. DOES THE OWNER SPECIFY THAT SEED OF THIS B YES D NO
o . " .. VARIETY BE LIMITED AS TO NUMBER OF CLASSES?
d. g Exhibit B. Addifional Description of the Variety {Optional}
. . IF YES, WHICH CLASSES?. [§] FOUNDATION D REGISTERED ﬂ CERTIFIED
e [M Exhibit E. Staternent of the Basis of the Ownier's Ownership
L [ Voucher Sample (2,500 viabig untrealed seeds or, for tuber propagated vanelies,
verification that iis(gue culturs will be deposited and n'ia.thtaingd' ﬂagn approved public 21. DCES THE OWNER SPECIFY THAT SEED OF THIS 0 ves B nNo
repository) : . VARIETY BE LIMITED AS TO NUMBER GF GENERATIONS?
o @ Filing and Examination Fee ($2,705), made payable to “Treasurer of the United IF YES, SPECIFY THE D FOUNDATION D REGISTERED D GERTIFIED
States” (Mail ta the Piant Vanaty Protection Of;ce} :
b NUMBER 1,2,3, afc.
(if additionai explanation is necessary, please use the space indicated on the reverse.)
22 HASTHE VARFETI:II_({,NCLUDING ANY HARVESTED MATERFAL% OR A HYERID PRODUCED 23. 18 THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
FROM THIS VARI BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U, 8. CR. PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?
OTHER CCUNTRIES?
KB vEs O w~o O ves NO
IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPCSITION, TRANSFER, OR USE IF YES, PLEASE GIVE COUNTRY, DATE CF FILING CR ISSUANCE AND ASSIGNED
FOR EACH COUNTRY AND THE CIRCUMSTANCES. (Flsase use space indicated on reverse.} REFERENCE NUMBER. {Please use spaca indicated on reverse. )

24. The owners declare that & viable sampie of basic seed of the varisty will be fumished with application and will be replenished upon request in accordance with such requlations as may be applicable, or
far a tuber propagated variety a tissue cuiturs wilt be deposiled in & public repositery and maintaired for the guration of the certificate.
The undersigned owner(s) is(are) the owner of this sexually reproduced or fuber propagated plant vesiety, and believe(s} that the variety is new. distinct, uniform, and stable as required in Section 42,
and is entitlied to pratection under the provisicns of Sectfon 42 of the Plant Variety Protection Act.

QOwnen(s) is{are} inft d that false reg fon herein can jeopardiza protection and rasult in penalties.
S!CWM SIGNATURE OF OWNER
%
MNAME (Flaasa print or type) i NAME: {Please print or type)
Michael . Martin
CAPACITY OR TITLE DATE CAPACITY ORTITLE DATE
Exel itive Vice President ErR 3
(See reverse for instructions and infermabion colladtion burdan siatement)

SET-470 {07-M1) designed by the Plant Variety Protection Office with WordPerfect 9.0. Replaces STD-470 ((4-01} which is obsolete.
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INSTRUCTIONS

. o 1
GENERAL: To be effectively filed with the Plant Variety Protection Office (PVPO), ALL of the following items must be regivﬁ n@a@v@x @) %mﬁe% application
form signed by the owner, (2) completed exhibits A, B, C, E; (3)foraseed reproduced variety at least 2,500 viable untreated seeds, fora hybrid variety al least 2,500

- “untreated seads of each line necessary to reproduce the variety, or for tuber reproduced varleties verification that a viable (in the sensé that it will reproduce an entire

iplant) tissue culture will be deposited and maintained in an approved public repository; (4) check drawn on a U.S. bank for $2,450 ($300 filing fee and $2,150
examination fee}, payable to "Treasurer ofthe United States” (See Section 97.6 of the Regufations and Rules of Practice.) Partial applications will be held it the PVYPO for
not more than 90 days, then returned to the applicant as unfiled. Mail application and other requirements to Plant Variety Protection Office, AMS, USDA, Room 800, NAL
Building, 10301 Baltimore Avenue, Beltsville, MD 20705-2351. Retain one copy for your files. All items on the face of the application are self explanatory unless noted
below. Comections on the application form and exhibits must be initialed and daied. DO NOT use masking materials to make corrections. Ifa certificate is aflowed, you
will be requested tosend a check payable to "Treasurer of the United States" in the amount of $300 forissuance of the certificaie. Certificates willbe issued to owner, not
licensee or agent.

Plant Variety Protection Office
Telephone: (301) 504-5518
FAX: (301) 504-5291
Homepage: htm:llwww.ams.usda.govlsciencelpvp.hﬂn
TEM

18a. Give: (1) the genealogy, including public and commercial varieties, lines, or clones used, and the breeding method;
(2} the details of subsequent stages of selection and mylfiplication;
(3) evidence of uniformity and stability; and
{4) the type and frequency of variants during reproduciion and multiplication and state how these variants may be identified

18b. Give a summary of the variety's distinctness. Clearly state how this appiication variety may be distinguished from ali other varieties in the same crop. if the

new variety is most similar to one variety or a group of related varieties:
(1) identify ihese varieties and state all differences objectively;
{2) attach statistical data for characters expressed numerically and demonstrate fhat these are clear differences; and
(3) submit, if helpful, seed and plant specimens of photographs {prinis} of seed and plant comparisons which clearly indicate distinctness.

18c. Exhibit G forms are available from the PVPO Office for most crops; specify crop kind. Fill in Exhibit C {Objgclive Description of Variety) form as completely
as possiblie to describe your variety.

18d. Optional additional characteristics and/or photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit G. Use

comparative varieties as is necessary to reveal more accurately the characteristics that are difficult to describe, such as plant habit, plant color, disease
resistance, etc.

18e. Section 52(5) of the Act requires applicants to furnish a statement of the basis of the applicant's ownership. An Exhibit E form is available from the PVFO.

19, If"Yes" is specified (seed of this variety be sold by variely name only, as a class of certified seed), the applicant MAY NOT reverse this affimative decision
after the variety has been soid and so labeled, the decision published, or the certificate issued. However, if "Ng" has been specified, the applicant may
change the choice. (See Regulations and Rules of Practice, Section 97.103).

21. See Section 83 of the Act for the Contents and Term of Plant Variely Protaction.

27 See Sections 41, 42, and 43 of the Act and Section 97.5 of the reguilations for eligibility requirements.

33, See Section 5.5 of the Act for instructions on claiming the penefit of an earlier filing date.
21. CONTINUED FROM FRONT (Please provide a staternent as to the limitation and sequence of generations that may be certified.)

23, CONTINUED FROM FRONT (Please provide the date of first sale, disposition, transfer, or usé for each country and the circumstances, if the variety
(including any harvestad material} or a hybrid produced from this variety has been sold, disposed of, transferred, or used in the U.S. or other countties.)

Foundation seed of Peari was first sold to seedsmen fall 2002. Foundation and Certified seed will be sold in fall 2003 in the USA.

23. CONTINUED FROM FRONT (Please give the country, date of filing or issuance, and assigned reference number, if the variety or any componerit of the
variety is protected by intellectual property right (Plant Breeder's Right or Patent).)

NOTES: it is ihe responsibility of the applicantfowner to keep the PVPO informed of any changes of address or change of ownership or assignment or owner's
represeniative during the life of the application/certificate. There is no charge for filing a change of address. The fee for filing a change of ownership or assignment
or any modification of owner's name is specified in Section §7.175 of the regulations. (See Section 101 of the Act, and Sections 97.130, 97.131, 97.175(h) of the
Regulations and Rules of Practice.)

To avoid conflict with other variety names in use, the applicant must check the variety names proposed by contacting: Seed Branch, AMS, USDA, Room 213,
Building 306, Beltsville Agricutiural Research Center--East, Beitsville, MD 20705. Telephone: (301) 504-8089.

‘Acwording to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a petson is not required to respond to a coll ion of inft ion unless it displays a valid OMB Control mumber. The valid OMB control
mumber for this colfection of information is (0581-0955). The time required to complete this inf ion collection is estimated to average 1.4 hours per response, including the time for reviewing instructions, searching existing data sources,
ga:heﬁngrand maintaining the data netded, and completing and revigwing tho coliection of information.

The U.S. Depariment of Agriculture {USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender, religion, age, disability, political beliefs, sexual orientation, and mearital or family status.

(Mot all prohibited bases apply to ali programs.) Perspns with disabilities who requite alternative means for ication of program infe ion (Braille, large print, audiotape, etc.) should contact the DSDA's TARGET Center at 202-

20-2600 (voice and TDD). To file a complaint of discrimination, wiite USDA, Director, Office of Civil Rights, Room 326-W, Whitten Buliding, 14th and Independence Avenue, SW, Washington, DC 20250-0410 or call {202) 720-5%64
voice and TDD). USDAis an ual oppertunity provider and employer.

S8T-470 (2-99) designed by the Plant Varigty Protection Oiftice with WordPerfect 6.0a. Replaces STD-470 {6-98) which is obsolete.
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Pearl (VA96W-403WS) Wheat

14A. Exhibit A: Origin and Breeding History

Genealogy and Breeding Method. The wheat cultivar Pearl (formerly designated as VAS6W-403WS) was
derived from the cross VA90-22-12/°Coker 9803°. Parentage of VA90-22-12 is ‘Tyler’*2/*Coker 78-23.
The cross was made in spring 1990, and the F; generation was grown in the field as a single 4t headrow in
1991 to produce F; seed. The population was advanced from the F; to Fs generation using a modified bulk
‘breeding method.

Population Advancement and Selection of the Variety. Wheat spikes were selected from the population
in each segregating generation (F, to Fs) on the basis of absence of obvious disease, early maturity, short
straw and desirable head shape and size. Selected spikes were threshed in bulk, and the seed was planted in
a 225f block in the fall of each year. Spikes selected from the Fs bulk were threshed individually and
_planted in separate 4ft headrows. One of the selected F¢ headrows harvested in 1995 was heterogeneous for
seed color and contained both red and white seed. White seed were visually selected from this
heterogeneous seed bulk. The resulting F7 white seed composite was planted in 36 four-foot headrows and
harvested in bulk. This seed source was used in subsequent tests and in the development of an initial source
of Breeder Seed. The line was tested as entry 403 in non-replicated observation tests in 1996-97 and was
designated VA96W-403WS. This line was tested in replicated advanced tests in 1998 and in the Virginia

Variety Trials in 1999 and 2000.

Maultiplication and Purification. In fall 1998, a 0.2 acre Fs purification block of Pearl was planied at
the Eastern Virginia AREC and visually-apparent variant plant types were removed. This block was
harvested in bulk and produced approximately 5 bu of pre-Breeder Seed of Pearl. A portion of this seed
was used to plant a two acre Fy increase of Pearl at the VCIA Foundation Seed Farm in fall 1999, which
produced about 175 bu of Breeder Seed. Of this seed lot, 25 bu were delivered to the Michigan
Foundation Seed Farm, where10 acres of Pearl (Fy; generation) were planted fall 2000. Subsequently
Michigan Foundation Seed Farm planted 65 acres of Pearl Breeder seed in 2001 and 700 acres in 2002.
While Pearl has remained stable and uniform in composition through the last four generations of self
pollination, the initial Breeder seed contained the following proportion of variants: up to 1.0% taller
‘plants, 0.5% plants with longer awns, 0.5% plants with bronze colored glumes, 0.5% shorter plants, and
'1.2% red kernels.

A purer source of Pearl Breeder seed was developed in 2001. In the 1999-2000 season 320 Fio
headrows of Pearl were planted and evaluated for purity and trueness of type. Variant rows were
removed and the remaining rows were harvested individually and evaluated for seed color. Only rows
having all white seed were saved. In fall 2000, seed from 190 selected headrows were planted

~ individually in standard 45 ft* yield plots, evaluated for purity and trueness of type, harvested
individually, and evaluated for seed color. Seed from 78 selected plots having all white seed were
bulked to form an improved source of Pearl Breeder Seed.



Pearl (VA96W-403WS) Wheat 2003060114

| 14B. Exhibit B: Novelty Statement

Pearl wheat is uniquely different from all known cultivars. Among cultivars which Pearl has been tested

~ with, ‘Madison’ is most similar. Seed of Pearl is white with an Ivory Phenol reaction, while seed of
Madison is red with a Brown Phenol reaction. Madison is resistant to Hessian fly biotype GP, while
Pearl is susceptible. Madison has genes Lr10 and Zr11 governing resistance to leaf rust (Puccinia
triticing). Pearl does not possess gene Lr10. Madison is susceptible to race MCGL (virulence for genes
Ir1, 3,10, 11, 26) while Pearl is resistant; whereas, Madison is resistant to race TLGG (virulence for
genes Lrl, 2a, 2¢c, 3, 9, 11, 18) and Pearl is susceptible. Madison is resistant to stem rust (Puccinia
graminis) race TPMK, while Pearl is susceptible.



FORM APPROVED: OMe N0, 0581-0066

U.S. DEPARTMENTY OF AGRICULTURE EXHIBIT C
AGRICULTURAL MARKETING SERVICE (Wheat}
LIVESTOCK AND SEED DIVISION
BELTSVILLE, MARYLAND 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (TRITICUM 3SPP.)

INSTRUCTIONS: See Raverses.

HAME OF APPLICANT{3] FOR.OFFICIAL USE ONLY
Virginia Tech Intellectual Properties, Inc. PVPO NUMBER :

ADDRESS (Streed and No. or R.F.D. No., City, Stets, snd ZIP Code) 2 2 @ @ 3 @ @ 45 % i
1872 Pratt Dr., Suite 1625 DEMGHATION B
Blacksburg, VA 24060 Pearl

Place che approprinte number that describes the varietnl character of this varicty in the boxes below.
Place » zero in ficst box (-6 [0]8] 5] or [0T7] ) wher number is either 99 or less or 9 or less.

1, KIND:

1lt1= COMMON 2 = DURUM 3z eMMER 4= SPELT S=poLisH 6 =POULARD 7=cLua

2 TYPE:

. I =sorFT 3 = OTHER (Specity)
2 I | =SPRING 2 s WINTER 3 = OTHER (Specily) 1 |2=wuarD

1 = WHITE ZTRED 3 =OTHER(Specify) ' T

3. SEASOH - NUMBER OF DAYS FROM EMERGENCE TO:

FIRST FLOWERING LAST FLOWERING
4. MATURITY (50% Flawering): )
O 1 | MO. OF DAYE EARLIER THANM w'vt v veneeeneen s 1= ARTHUR 2 =scour 3 = CHRIs
1 4= LEMHI 5 = NUGAINES 4 = LEEDS
NO. OF DAYSLATER THAN <. ...
Q | 8 7=Harus _8=Roane
5. PLANT HEIGHT (From soil level to top of head):
0] 9:14 ] cu. HiGH )
O 9 CM, TALLER THAN « s s s st s vmnaceos re e s e lrco.‘ 8' 7=Harus 8=Roane s
, 1= ARTHUR 2=scouT 3 =CHR
1..3 CM. SHORTER THAN .......... 7 4= LEMHI 5:NU¢A1N§'5 6 = LEEDS
& PLANT COLOR AT BOOTING (See reverse): 7. ANTHER COLOR:
2 I2YELLOW GREEN 2 = GREEN 3= BLUE GREEN 1 | = YELLOW 2 s PURPLE
8. STEM:
1| Anthocysain: 1= ABSENT 2 = PRESENT 2 | Waxy bloom: 1= ABSENT 2 = PRESENT
.| Haiciness of Inxt . '
2 intecnode of rachis: 1= ABSENT 2 = PRESENT 1 Internodes: | s MOLLOW 2 = SOLID

2 | 3| SM-INTERNODE LENGTH BETWEEN FLAG LEAF
AND LEAF BELOW

O . 4 NO. OF NODES (Oniginating lrom node sbove ground

9. AURICLES:

1 | Awthocyagin: 'l = ABSENT 2 = PAESENT 7 | Haizsioess: 1 = ABSENT 2 = PRESENT
10. LEAF:
Flag Lleaf az 1 =ERreCT 2 = RECURVED
1 booting stage: 3 = OTHER (Specify): 1 | Flagleal: 1 = HOT TWISTED 2= TWISTED
2 | Haics of first leaf shesth: | = ABSENT 2= PRESENT 2 ‘Waxy bloom of flag leaf sheath: | = ABSENT 2 = PRESENT
1] O MM.LEAF WIDTH (Firet (eaf below flag Tead 2 2 | oM. LEAF LENGTH (Firec Teal below flag (esl):

FORM LMGS 470-6 (6-82) (Formerly Form LPGS 470-6 {3-79), which may be ured!
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11. HEAD: A .
[ , Shape: | = TAPERING 2z STRAP Jzcuavare
i Densuy: T s LAX 2 = DENSE . 4= OTHER (Specity)
2 Awncdness: | = AWNLESS 22 APICALLY AWNLETED 3= AWNLETED 4 = AWNED

l=wiiTE 7 =YELLOW 1 = PINK 4 = RED
Color at matueaty: 5 = 3ROWN 6 = BLACK 7] S OTHER (Spacily):

8 eM. LENGTH EZ’ MM, WIOTH

GLUMES AT MATURITY:
Length: | =2 SHORT (CA. 7 mm.) 2 = MEDIUM (CA. & mm.). Vidgih: | 3 NARROW(CA. 3 vm.) 2 = MEDIUM (CA. 1.5 mm.}
I ZLONGICA, 9 mm.) 3 3 = WIDE (CaA. 4 mm.)
Shoulder | = WANTING 2 2 0BLIQUE 3 = ROUNDED
shape: 4 = SQUARE 5= ELEVATED 6 = APICULATE 2 | Besk: l=omruse 22 AcuTE I = acuminaTE

o] [l o] s

COLEQPTILE COLOR: 14, SEEDLING ANTHOCYANIN:

1 ] = ABSENT 2 = PRESENT

T WHITE = RED 3 = PURPLE

| li‘J
PO s

15, JUYENILE PLANT GROWTH HABIT:

! = PROSTRATE 2 = SEMI-ERECT 3= ERECT

N

SEED:

Cheek: 1 = AOUNDED 2 2 ANGULAR

Shape: =z ovaTe 2 = OvAL Jdz ELLIPTICAL

Brush. 1=z SHORT 2 z MEDIUM s LONG 1 I, Brush: 1= NOTCOLLARED 2= COLLAAED
IVORY 2= FAWN 3 =LY, 8ROWN

Phenal reaction |
BROWN §=BLACK S

({Ses inatmctions): 4

3= RED 4 = PURFLE 5= QTHER (Specily)

Color: Iz wHITE 2 = AMBER

6 MM, LERGTH 0 31 MM. WIDTH GM. PER 1000 5EEDS

17. SEED CREASE:
’ 1 ’ Vidth: | = 60% OR LESS OF KERNEL 'WiINOKA* 3

Depth: | =120% OR LESS OF KERNEL 'SCOUT"

2 = 80% OR LES5OF KERNEL 'CHRIS" 2 = 33% OR LESS OF KERNEL "CHRIS"
3 = NEARLY AS WIDE AS KERNEL ‘L EMHI’ 3 =50% OR LESS OF KERNEL "LEMHI®
18, DISEASE: {0 = Hot Tasted, 1= Susceprible, 2 = Reaistont} . -
.. STEM RUST LEAF RUST . STRIPE RUST . i
J- (Racas) TP-M:K 1 [Racen) TLGG O (Raceas) l O LOOSE SHMUT
2 POWDERY MILDEW ) 0 BUNT OTHER {Specify)
19. [HSECT: (0 = Hot Tested, | = Susceptibla, 2 = Rexistani)
Q |sAwFLY |2 | ApHiD(Byav, ‘ GREEN BUG 1 [CEREAL LEAF BEETLE
!1 | OTHER (Speciiy) g?silan Ililv HESSIAN FLY 1ige O1fa 18 c
10 ype RACES: -
1o 14eE Ojr Of¢
20, INDICATE WHICH YARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED: )
CHARACTER NAME OF VARIETY CHARACTER , NMAME OF VARIETY
Plant tillering Sead size
Leal size Seed shape
Leaf coior Coleoptila elongation
Leaf carriage Seedling pigmenration

INSTRUCTIONS

.GEHE'RA_I:;M The folluwing publications may be used ay a reférence aid for the standardizatioa of rerms and procedures for completing this form;
(a) L.¥, Briggle and L. P. Reitz, 1963, Classificprion of Trivicum Species and Fheas Varicties Grown in the United Stazes, Techaical

Builetin 1278, United States Department of Agriculture.

{b) W.E. Vafls, 1969, A Standardized Phenol Method for Testing Theat Seeds for Varieral Purity, conrtibution Na. 28 1o the handbook af
seed e3iing prepared by the Association of Otlicial Sced Analysts. (See aifachmant.) .
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Pearl (VA96W-403WS) Wheat

14D. Exhibit D: Additional Description of Pearl.

Since Pearl (VA96W-403WS) has not been tested in comparison with any of the six cultivars listed in
Exhibit C, average data on performance in Virginia from 1998 to 2000 are presented in Tables 1-5. Pearlisa
high-yielding, medium height, apically awnleted, soft white winter wheat. In Virginia, Pearl is a full-season
genotype with head emergence being similar to that of ‘FFR 555W” and ‘Roane’ (Tables 1-5). In the
northeast (Michigan and New York), Pearl is an early heading genotype with head emergence being 1-3 days
earlier than most white wheat genotypes (Tables 6,7). Plant height of Pearl (37 inches) is similar to that of
‘Madison’. In the northeast, Pearl is 2-6 inches shorter than most white wheats genotypes except for
- “Caledonia’ and Pioneer ‘25W33°. Pearl has moderate straw strength with average lodging scores in Virginia
and higher than average scores in the northeast. In Virginia Pearl has produced grain yields (mean of 76
bu/ac) near the test average (75 bu/ac) and test weights (53.3 — 57.3 Ib/bu) below the test average and 0.7
1b/bu lower than those of ‘Coker 9835°, Pioneer 2580° and FFR 555W (Tables 1-5). However, in the
northeast, Pearl produced above average grain yields and ranked 3™ (73 bw/ac) among 40 white wheat
genotypes in New York and 7" (86 bu/ac) among 19 genotypes in Michigan (Tables 6, 7). Pearl ranked 1 ke
in test weight (63.2 1b/bu) in New York while the average test weight over 40 white wheat genotypes was
62.2 Ib/bu. In Michigan, where the average test weight of 19 white wheat genotypes was 57.9 1b/bu, Pearl
. ranked 7™ with a test weight of 58.3 Ib/bu. Compared with other white wheat lines, Pearl had average to
slightly above average scores (4.9 vs. mean of 4.6 in Michigan and 4.0 vs. 3.6 in New York) for pre-harvest
“kernel sprouting (0=none to 9=100%), Based on limited data (Table 7), winter-survival (96% in New York)
of Pearl (VA96W-403WS) is moderately good. Milling quality of Pearl is very good and similar to that of
FFR 555W (Table 8). Baking quality of Pearl is good and most similar to that of FFR 555W.

The older version of Exhibit C which limits disease reaction classes to resistant or susceptible was submitted
with this PVP application; however, on the basis of the classifications in the revised Exhibit C, Pearl
(VA96W-403WS) exhibits an Intermediate reaction to powdery mildew (Blumeria graminis), glume blotch
(Stagonospora nodorum), barley yellow dwarf virus, and wheat spindle streak mosaic virus. It exhibits an
Intermediate to Susceptible reaction to leaf blotch (Seproria tritici). It is susceptible to race TLGG of leaf
rust (Puccinia triticina), race TPMK of stem rust (Puccinia graminis), and to Hessian fly biotypes GP, B, C,
D,Eand L.
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Table 1. Two year average yield performance of VA96W-03WS in the Virginia Tech Wheat Tests, 1999 and 2000

" harvests.*
Brand/Variety

VAS6W-403WS

USG 3209
PIONEER 2580
RCANE
PIONEER 2643
COKER 9835

.MADISON
COKER 9663
FFR 555W

 Location Average
L.S.D. (0.65)
C.V.

Statewide Average

Coastal Plain Region . Piedmont and Blue Ridge Region Statewide
Holland Painter Warsaw Average Blacksburg Orange Shenandoah Average Average
bu/a

57 88 - 84 77 20 77 64 77 77

65 + 160 + 93 4+ 87 28 + 83 73 + 88 86 +
61 9% - 84 81 89 80 68 79 80

65 + 88 - 79 78 98 + 79 67 82 80

61 96 84 80 20 - 74 63 77 79

62 8. - 83 78 91 77 61 77 7
53 - 92 83 77 83 - 8o 62 75 76 -
58 8 - 74 - 74 91 76 61 76 75 -
50 - 81 - 67 - 66 §3 76 58 - 73 70 -
60 95 82 80 50 79 66 79 79

5 3 7 9 & 7 6 - 3 3

9 6 9 22 7 9 10 17 9

79 .

" " Varjeties are ordered by descending statewide averages. A pius or minus sign md;cates a performance s:gmﬁcantly above

or below the test avernge
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. Table Z. Summary of performance of VAY6W-403WS in the Virginia Tech Wheat Test, 2000 harvest.*

Barley
Test Date Powdery Leaf Yelow
Brand/Variety - Yield  Weight Headed  Height Lodging** Mildew Rust Dwarf
(Bu/A) {Lb) Mar 3l (m) 0.2-19) (0-9)¢
o ® @ ® @ @ @
VAISW403WS 70 - 5532 - kT | 0.3 1 3 2
USG 3209 83+ 573 27 - 36 1.8+ 0 5+ 2
VAOTW-206 80 + 573 32 + 37 10 0 3 2
PIONEER 2580(B) 76 56.1 - 28 - 33 2.3 - 0 3 2
PIONEER 2643(B) 73 . 570 29 - 34 0.2 - 0 3 2
ROANE 74 58.8+ 33 + 37 6.7 2 3 2
MADISON(B) 71 - 55.5 - 29 - 40 1.2 1 5+ 2
COKER 9835(DA) . 70 - 562 - 30 35 9.4 1 4 2
" COKER 9663(DA) 68 - 577+ 29 - 43 1.6 3 0 - 2
FFR 535W(B) 63 - 533 - 33+ 38 03 - 5 6 + 4 +
Test Average .75 56.9 30 - 38 1.0 1 3 2
LSD.(0.05) 3 0.5 1 — 0.7 i 2 1
. CV. 8 1.5 3 3 102.7 87 49 25

* Varieties are ordered by descending statewide averages. A plus or minus sign indicates a performance significantly above
-or below the test average. The number in parentheses below column headings indicates the number of locations on which
- data are based.
** Belgian Lodging Scale = Area X Intensity X 0.2. Area = 1-10, where 1 is wheat unaffected and 10 is entire plot affected
and Intensity=1-5, where 1 is wheat standing upright and 5 is wheat lying totally flat.
©The 0-9 ratings indicate relative disease intensity where 0=none and 9=total plant infection.
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Table 3. Summary of performance of VAYSW-403WS in the Virginia Tech Wheat Test. 1999 harvest.*
Barley

Test Date Powdery - Leaf Yellow

Brand/Variety Yield Weight Headed Height Lodging® Mildew Rust Septoriacy Dwarf
(BwA) {Lb) (Mar31+) (In) 6.2-10) OB (0-9) -9 (09
6 {6) 3) @) &) 2 (3) @ @)

VAISW-403WS 79+ 56.0 - 30 + 38 1.2 2 3 3 1 -
USG 3209 85 + 58.4 33 - 34 - 2.6+ 2 p 4 + 1-
ROANE 79 + 60.1 + 39 + 36 - L7 1 - 3 1 - 1 -
COKER 9835(D) 78 575 - 35 - 33-  s0+ 2 7 + 2 - 2
PIONEER 25380(B) 77 576 - 33 - 37 - 0.7 2 4 + 3 2
YAIW-56 76 581 39 + 38 0.2 - 2 4 + 4+ 1 -
MADISON(B) 75 572 - 34 - 39 + 2.0 2 3 3 2
VAIW-391 75 587 + 37 37 - 26 + 1 - 2 - 2 - 1 - i
COKER 9663(D) 74 587 + 35 - 42 + 22 3+ 0 - 3 i-
PIONEER 2643(8) 73 588 + 34 - 33 - 8.2 - 1 - 4 + 2 - 2
FFR 555W({B) 69 - 57.7 - 40 + 37 - 0.6 5 + 5 ¢ 2 - 4 +
LSD (0.05) 4 0.4 1 1 Le 1 i 1 1
Test Average 75 58.1 36 38 1.3 -2 3 3 2.

" Varieties are ordered by descending statewide averages. The number in parentheses below column headings indicates the N {
number of locations on which data are based. A plus or minus sign indicates a performance significantly above or below the '

test average.
% Belgian Lodging Scale = Area X Intensity X 8.2, Area= 1-10, where 1 is wheat is unaffected and 10 is entire plot affected

and Intensity = 1-5, where 1 is wheat standing upright and 5 is wheat lying totally flat.
£J The 0-9 ratings indicate relative disease intensity where 0=none and 9= total p]ant\infecﬁou.

< Caused by Stagonospora nodorum. .
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Table 5. Summary of performance of VA96W-403WS in the Advance Wheat Test in '
Virginia, 1998. The number below each column heading indicates the humber of locations

upen which data are based,

Test Heading Plant Powdery Winter

Yield  Weight Date  Height Lodging Mildew Kiil

Line (bu/A)  (Iby/bu) (Julian) {in) 0.210)' (099  (0-9)
) 2 2 Z 2 2 1
FFR 555W 70 53.5 121 38 0.9 4 0
Pioneer 2580 77 - 53.3 117 37 19 1 0
Massey 3 54.0 121 41 3.6 2 1
Jackson 63 54.7 120 37 3.8 3 1
. Coker 9835 57 52.3 20 31 2.9 3 1
VA96-403WS 73 53.3 122 41 24 3 0
Test Mean 69 . 535 119 37 2.3 2 1
LSD (0.05) 6 0.8 1 1 16 1 1

! Belgian Lodging Scale=area x intensity x0.2. Area is rated on a scale from 1 {(plot
unaffected) to 10 (entire plot affected). Intensity is rated on a scale from 1 (piants standing
upright) to 5 g‘plants lying tetally flat on the ground). o o
infection. ' '
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g Statemaents ang made i1 eccordanca willy the Privacy Ac of

US. DEPARTMENT OF AGRICULTLSE The fotlowing : ,
AGRICULTURAL MAARKETING SERVICE 1974 (5 ULS.C. 552a) and the Paparwork fReduction Act (PRA) of 1995
EXHIBITE Appiication is required in order to determine if a piant variety protaction

STATEMENT OF THE BASIS OF OWNERSHIP [ = e e e e g1 infomation i hakd conidental.

1. NAME OF APPLICANT(S) 2. TEMPCORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER

Virginia Tech Intellectual Properties, Inf.

VA96W-403WS Pearl

4. ADDRESS(S&&W&&.NRF@H&G&S?&WZP.MC&M 5. TE.EPHONEmmmu; 6. FAX (incixie orea code)
1872 Pratt Dr., Suite 1625 - 1540-951-9374 540-951-5292

Blacksburg, VA 24060 e
' 200300114

[;j YES 1 NO

- 8. Does the applicant own all aghts to the variety? Aark an "X~ in approprate Sock. If no, piease explain.

& YES 1 NO

2. Is the applicart (ndividual or company) a U.S. natioaal or U.S. bated company?

If no, give oame of country I
.10, s the applicant the orginal owner? [j YES [)z] NO . fno, please answer one of the foilowing:
a. If onginal rights to variety were owned by individuaks), i {are) the original owner(s) a U.S. nationas}7
| U Yés D NO If no, give name of courntry
" b. if original rights to variety were qwned by a company(kes), is(ara)} the original owner(s) a U.S. based company?
[ YES [JNO oo, give name of country

11, Additional explanztion on ownership (¥ nesded, sa reverse for £xIra Space): _
Original owner Virginia Polytechnic Institute and State University assigned its
ownership to current owner Virginia Tech Intellectual Properties Inc. (see attached)

PLEASE NOTE:

Plant varicty protection can be affteded only to owners (oot ficensess) wito meet oo of the following criteria:

L !l‘rbcxighxsml.hcmic:yacuwnédbylh:mighdbrmda.Mmmbc:US.mﬁauLmimdaf:UPOV'mubam.«mhmlofamum
wiﬁdxaﬁordssimilarprmeaimwmioqzisofu: {5, for the same genus and species., )

2, Ifthe rights 10 the yaricty are owned by the company which employed the criginal brecder(s), the company must be .5, b:snd.cmndby_mtiomjscfal.}'l’ov
membar country, oF owned by nationals of 3 country which afferds similar protection to narisnals of the US. for the same g::ms_mdspe&:cs.

3. Il'the applicant 5 an owner who &5 not the original owaer, both the original owner and the appiicant must mest one of the abave criteriz,
The ariginal breederiowner may be the individuat or company who directed flinal breeding. Ses Sectioa 41(a)(2) of the Plam Variety Protection Act for definizion

_ a - i i - C8 contal raamoer for
muhwmmd1ﬁ,mmnmt:mhumdmmlm.mmwm.'rh,uid 3 conrdt "
i indormestion cofecton & 0581-0055, The tee recqus d © e this ink 3 jon is ok d o ce 10 minutes per responcs, ciuding the Gme £ fmceweyg sanucions,

] g ez gafwrning and dusinisining e data needed, snd Gompleting and reviewing tha colection of ink 3
-Tham U5, Dupactnent of Agriculre (1ISDA) protbis cisccmvirmsian in B jrogreng on dhe bacis of Iack, oo, origin, S T m.:?ﬂy.puﬂuh&m“ﬁw

- (Mox 3 protdied Deses 20Dl 40 o progeams), Pecsons wilh cleabaEles wiho rguing Fout MOMESEW $Or wcaGon of ik mwmmg}mw
: mxrmmnmtmqm
Tafbes ind, wrle Tt S y of Agricdcre. US. Deparimant of Agricaitun, Washingio, 0.C. 20250, oc cad 1-800-245-5340 (voia} or (202] 720-1127 (TCD). USDA s mn e

iy o y

ST0<470-E (07-97) (Destmy provous ecdions).
. - Blecironic version designed using WordPefect Informs by USDA-AMS-MB,

|b
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GERMPLASM GROUP ASSIGNMENT

01.053

01.054
01.055
01.056

01.057

VA96W-403WS

VA97W-206
VAIEW-56
VA96-54-372

VAQ6W-391
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VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
(hereinafter referred to as the “UNIVERSITY™), assigns to VIRGINIA TECH
INTELLECTUAL PROPERTIES, INC. (hereinafter referred to as “VTIP”) all rights,
title and interest in and to all of the above-listed GERMPLASMS as held by the
UNIVERISTY.

The UNIVERSITY, by its authorized agents, agrees that it will execute all
necessary assignments as requested by VTIP, to facilitate the filing of patent applications
and/or copyright registrations. It will render any reasonable assistance requested to aid in
preparation of such applications and/or registrations. '

The UNIVERSITY shall retain the right to make use of the GERMPLASMS for
internal rescarch and other non-commercial purposes without cost to the UNIVERSITY.

- All royalties, rents, payments, or any cash receipts from the sale, assignment,
transfer, licensing or use-of the GERMPLASMS shall be the property of VTIP and shall
be distributed according to the provisions of the Virginia Agricultural Experiment Station
(VAES) Plant Germplasm Release Policy (PGRP).

Prior to the execution of this Assignment, the UNIVERSITY has not granted the
right of license to make, use, or sell said GERMPLASM to anyone except to VTIP, nor
has it otherwise encumbered its rights, title and interest in said GERMPLASM, and it will
not execute any instrument in conflict with this Assignment.

IN WITNESS WHEREOF, the UNIVERSITY has caused this Assignment to be
signed this ;/ DY) dayof __oTlome , 2001.

VIRGINIA POLYTECHNIC INSTITUTE

I E. R]DENOUR
Chief Operating Officer
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STATE OF VIRGINIA

COUNTY OF MONTGOMERY, to-wit:

The foregoing instrument was acknowledged before me this N day of

Thme ,2001, by Mwnenis €, Rusemoue- , Coo

of Virginia Polytechnic Institute and State University, on behalf of said University.

(%«L——Q‘_UL-“L*

Notary Public

My commission expires: 2zt fou




